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Tumor Lysis Syndrome in Patients with Light Chain Multiple
Myeloma: Report of Two Cases
Hung Chang, MD; Shen-Yang Lee1, MD; Tzung-Chih Tang, MD
Tumor lysis syndrome (TLS) is a severe life-threatening complication which typically
occurs in highly proliferative malignancies, such as Burkitt’s lymphoma, acute leukemia or
germ cell tumors. Although TLS is unusual in multiple myeloma, it should not be overlooked as it is associated with significant morbidity. In recent years, emerging new agents
such as thalidomide and bortezomib have been found to be highly effective in the treatment
of multiple myeloma. In this milieu, there is greater concern that the rate of TLS in multiple
myeloma will increase. We herein report 2 patients with light chain multiple myeloma who
developed TLS during treatment. One patient improved after hydration, allopurinol and
forced diuresis. The other underwent hemodialysis because of oliguria. These 2 patients did
not have heavy tumor burdens. They also lacked risk factors of TLS that were described in
previous reports. Our experience suggests light chain myeloma with underlying myeloma
kidney is associated with a risk of TLS. Clinical awareness, close monitoring and early
intervention are the keystones in the management of these patients. (Chang Gung Med J
2011;34(6 Suppl):70-5)
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T

umor lysis syndrome (TLS) is a serious, lifethreatening complication in the treatment of neoplasms. It has been reported, although infrequently,
among patients with multiple myeloma. Some risk
factors for myeloma patients, such as hyperproliferative diseases, immature plasma cell morphology, circulating plasmablasts, unfavorable cytogenetics, and
increased lactate dehydrogenase (LDH), have been
identified. Multiple myeloma of the light chain isotype is frequently associated with myeloma kidney
and renal dysfunction. This impairment of kidney
function, however, has never been reported to play a
role in the development of TLS. In recent years,
emerging new therapeutic agents have brought multiple myeloma to a new era. Both thalidomide and
bortezomib-based regimens have been shown to

improve treatment responses and overall outcomes.
Both thalidomide and bortezomib, however, have
been reported to cause TLS. It is possible, therefore,
that TLS will be an emerging complication in this
new era of myeloma treatment. We describe two
patients with light chain multiple myeloma who
developed TLS shortly after the first treatment. Our
experience suggests light chain disease is a possible
risk factor for the development of TLS.

CASE REPORT
Case 1

A 44 year-old man presented with a 3-week history of bilateral lower leg pain and paresthesia. A
physical examination showed unremarkable findings.
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Magnetic resonance imaging revealed multiple
lesions in the cervical, thoracic and lumbar spine
causing spinal cord compression in the T7-9 segments. A biopsy revealed plasmacytoma. Extensive
skeletal radiography revealed no osteolytic lesions.
Local irradiation to the spine was administered. A
bone marrow aspiration smear showed plasma cells
accounting for 22% of all nucleated cells. No plasmablasts were observed. Serum and urine protein
immunofixation revealed lambda light M-protein.
The patient had a normal hemogram (hemogobin 13 g/dL, white blood cells 9100/µL, and platelets
255,000/µL). The pretreatment biochemical profile
revealed blood urea nitrogen (BUN) 43 mg/dL, creatinine 2.37 mg/dL, Na 136 mEq/L, K 5.3 mEq/L, calcium 9.6 mg/dL, phosphate 5.3 mg/dL, LDH 132
IU/L and uric acid 7.7 mg/dL. Serum immunoglobulin levels were IgG 625 mg/dL, IgA 118 mg/dL, IgM
24.5 mg/dL. While receiving radiotherapy to the
spine, he was given treatment with thalidomide 100
mg and dexamethasone 40 mg per day. At the same
time, he received intravenous hydration of more than
3 liters a day. His appetite and intake were fair. No
immediate side effects except for insomnia during
treatment. Four days after initiating treatment, laboratory data showed BUN 69 mg/dL, creatinine 3.22
mg/dL, Na 127 mEq /L, K 6.9 mEq/L, calcium 9.1
mg/dL, phosphate 6.9 mg/dL and uric acid 8.4
mg/dL. Under the impression of tumor lysis syndrome, the patient was given a glucose and insulin
infusion for hyperkalemia, further hydration, forced
diuresis with furosemide, allopurinol and calcium
polystyrene sulfonate. The data showed creatinine
3.22 mg/dL, Na 128 mEq/L, K 5.2 mEq/L, and uric
acid 9.1 mg/dL after 24 hours’ treatment and BUN
43 mg/dL, creatinine 2.51 mg/dL, Na 131 mEq/L, K
3.9 mEq/L, calcium 8.2 mg/dL, phosphate 4.3 mg/dL
and uric acid 6.7 mg/dL after 48 hours. The laboratory parameters of this patient are summarized in Fig.
1A. The patient underwent further treatment courses
with thalidomide and dexamethasone without TLS.
He subsequently received autologous stem cell transplantation and remained in remission as of the writing of this article.
Case 2

A 58-year-old woman was found to have renal
insufficiency in a health examination six months
before admission. She reported no bone pain or
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dizziness but had a gradual onset of fatigue and
anorexia. On admission, physical examination
showed unremarkable findings. The biochemistry
profile revealed BUN 32 mg/dL, creatinine 4.05
mg/dL, Na 138 mEq/L, K 4.3 mEq/L, calcium 9.3
mg/dL, phosphate 4.3 mg/dL, LDH 177 IU/L and
uric acid 7.2 mg/dL. Serum levels of immunoglobulins were IgG 13.60 mg/dL, IgA 186 mg/dL, and
IgM 74.3 mg/dL. Serum and urine protein
immunofixation revealed the presence of lambda
light chain M-protein. Extensive skeletal radiography
revealed no osteolytic lesions. A bone marrow aspiration smear showed plasma cells accounting for
39% of all nucleated cells. No plasmablasts were
observed. The diagnosis of multiple myeloma was
established. The patient received chemotherapy with
vincristine, adriamycin and dexamethasone. She was
treated with hydration and urine alkalinization. She
developed mild anorexia. On the third day of
chemotherapy, the biochemical data showed BUN 88
mg/dL, creatinine 8.8 mg/dL, Na 115 mEq/L, K 4.9
mEq/L, calcium 7.5 mg/dL, phosphate 9.4 mg/dL,
and uric acid 8.8 mg/dL. Under the impression of
tumor lysis syndrome, she was given careful hydration, allopurinol and furosemide. Despite medical
treatment, she developed oliguria and hemodialysis
was initiated on the fifth day of chemotherapy. After
2 sessions of hemodialysis, the laboratory data were
BUN 60 mg/dL, creatinine 8.03 mg/dL, Na 126
mEq/L, K 3.5 mEq/L, calcium 7.2 mg/dL, phosphate
6.5 mg/dL, and uric acid 5.6 mg/dL. She continued
to receive dialysis regularly because of sustained
oliguria. Subsequent data are summarized in Fig. 1B.
She was transferred to another hospital for maintenance dialysis at the patient’s convenience.

DISCUSSION
This report raises clinical awareness of TLS in
patients with multiple myeloma, especially the light
chain isotype with pre-existing renal insufficiency.
TLS is a constellation of metabolic and electrolyte abnormalities including hyperkalemia, hyperuricemia, hyperphosphatemia and renal function
impairment.(1) It usually develops in patients with
highly proliferative hematological malignancies such
as leukemia and high grade lymphoma. Compared
with acute leukemia and high grade lymphoma, multiple myeloma is relatively indolent, and therefore
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Figure Temporal changes in creatinine, electrolytes and uric acid concentrations in 2 patients with λ light chain multiple myeloma
before, during and after the development of tumor lysis syndrome (TLS). (A) In case 1, TLS developed after combination treatment
with thalidomide and dexamethasone. The parameters of TLS improved after treatment with hydration, allopurinol and diuresis. (B)
In case 2, TLS developed after chemotherapy with vincristine, adriamycin and dexamethasone. Hemodialysis was initiated because
of oliguria. The creatinine levels remained high despite improvement of uric acid and other parameters.
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less commonly associated with TLS.(2) However,
there are scattered reports of TLS in multiple myeloma patients. In multiple myeloma, TLS may occur
after various treatment modalities including
monotherapy with bortezomib,(3-5) steroids(6) and thalidomide, (7,8) raising concerns about TLS during
myeloma treatment. In the largest series, Fassas et al.
reviewed 820 patients treated over 9 years in a single
institution and identified 9 such cases (incidence
1.1%), including 6 cases with IgG, 2 with IgA and 1
with light chain isotype paraproteins. (2) Although
infrequently encountered, TLS in multiple myeloma
should not be overlooked as it is associated with significant mortality and morbidity.
Some clinical features appear to be associated
with the risk of myeloma patients developing TLS.
In the case series of Fassas et al, all patients with
TLS had extensive bone marrow plasmacytosis
(plasma cells > 70% of all nucleated cells). Most
patients had hyperproliferative diseases and immature plasma cell morphology (presence of plasmablasts, as defined by Greipp et al.).(2,9) Other possible risk factors, including circulating plasmablasts,
unfavorable cytogenetics, and increased LDH, have
also been proposed.(10)
It is not uncommon for multiple myeloma
patients to have compromised renal function.
Multiple factors such as dehydration, infection, and
hypercalcemia may contribute to renal insufficiency.
TLS, therefore, should be differentiated from renal
dysfunction resulting from other etiologies. The
dynamic changes in related parameters, as in our
cases, are the most reliable markers for diagnosis.
Fassas et al. proposed diagnostic criteria based on
such dynamic changes. Both cases in our report fulfilled the proposed diagnostic criteria for TLS. (2)
Compared with other reports of TLS in multiple
myeloma patients, the 2 patients in the present report
did not have any of the clinical risk factors reported
to be associated with TLS in multiple myeloma.
Plasma cells accounted for 22% and 39% respectively, suggesting relatively low myeloma cell burdens.
The residual IgG, IgA and IgM were nearly normal
in both cases. No plasmablasts or circulating plasma
cells were observed. On the other hand, the striking
characteristic of both cases was the impaired renal
function before initiating treatment. Although not
mentioned in reports of myeloma patients with TLS,
renal dysfunction has been identified as a risk factor
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for TLS in other hematologic malignancies. (11)
Although the etiology of impaired kidney function in
these patients is often multifactorial, myeloma kidney, which is characteristic of light chain isotype
myeloma, possibly plays the most important role.
Because the kidney is responsible for excretion of
uric acid, phosphate and potassium,(1) it is likely that
patients with myeloma kidneys are more susceptible
to TLS. In fact, although renal insufficiency was not
considered a risk factor for TLS in multiple myeloma, many myeloma-associated TLS cases reported in
the literature were found to have renal function
impairment. In the series reported by Fassas et al., 6
of 9 cases (67%) had pre-existing renal insufficiency.
This series may also highlight the importance of light
chain multiple myeloma for TLS, as the only patient
who required hemodialysis also had light chain
myeloma. Similarly, our experience with the 2 cases
described in this article suggests that in patients with
light chain myeloma, the tumor burden and proliferation index are not the main risk factors leading to
TLS. In contrast, renal insufficiency with impaired
function to maintain physiological homeostasis is
likely to play the key role, although more studies and
reports are needed to validate these theories.
Prevention and management of TLS in multiple
myeloma is identical to that with with other etiologies. The keystones to success are early recognition
and adequate hydration, (11) as in our first case.
Hemodialysis should be initiated in time to treat
life–threatening metabolic and electrolyte disturbances,(11) as in our second case.
In conclusion, our experience with these 2 cases
suggests TLS is a potentially severe adverse effect
complicating myeloma treatment. Parameters related
to TLS, including creatinine, uric acid, LDH, calcium, and phosphate, should be closely monitored
after initiating treatment, as suggested in practice
guidelines.(11)

REFERENCES
1. Tiu RV, Mountantonakis SE, Dunbar AJ, Schreiber MJ Jr.
Tumor lysis syndrome. Semin Thromb Hemost 2007;33:
397-407.
2. Fassas AB, Desikan KR, Siegel D, Golper TA, Munshi
NC, Barlogie B, Tricot G. Tumour lysis syndrome complicating high-dose treatment in patients with multiple
myeloma. Br J Haematol 1999;105:938-41.

Hung Chang, et al
Tumor lysis in multiple myeloma

3. Arai A, Oshikawa G, Kurosu T, Miki T, Tohda S, Koyama
T, Murakami N, Miura O. Bortezomib-induced tumor
lysis syndrome with a remarkable elevation of LDH in a
case of relapsed and therapy-resistant multiple myeloma.
Rinsho Ketsueki 2006;47:777-80.
4. Terpos E, Politou M, Rahemtulla A. Tumour lysis syndrome in multiple myeloma after bortezomib (VELCADE) administration. J Cancer Res Clin Oncol
2004;130:623-5.
5. Furtado M, Rule S. Bortezomib-associated tumor lysis
syndrome in multiple myeloma. Leuk Lymphoma
2008;49:2380-2.
6. van de Kerkhof JJ, Peters WG, Visser J, Creemers GJ.
Acute tumor lysis syndrome in a patient with multiple
myeloma treated with dexamethasone monotherapy. Neth
J Med 2001;59:83-5.
7. Cany L, Fitoussi O, Boiron JM, Marit G. Tumor lysis syndrome at the beginning of thalidomide therapy for multiple myeloma. J Clin Oncol 2002;20:2212.

74

8. Fuente N, Mane JM, Barcelo R, Munoz A, Perez-Hoyos
T, Lopez-Vivanco G. Tumor lysis syndrome in a multiple
myeloma treated with thalidomide. Ann Oncol 2004;15:
537.
9. Greipp PR, Leong T, Bennett JM, Gaillard JP, Klein B,
Stewart JA, Oken MM, Kay NE, Van NB, Kyle RA.
Plasmablastic morphology--an independent prognostic
factor with clinical and laboratory correlates: Eastern
Cooperative Oncology Group (ECOG) myeloma trial
E9486 report by the ECOG Myeloma Laboratory Group.
Blood 1998;91:2501-7.
10. Huston A, Brown J, Roodman GD. Tumor lysis syndrome
following thalidomide and dexamethasone therapy for
newly diagnosed multiple myeloma. Exp Hematol
2006;34:1616.
11. Coiffier B, Altman A, Pui CH, Younes A, Cairo MS.
Guidelines for the management of pediatric and adult
tumor lysis syndrome: an evidence-based review. J Clin
Oncol 2008;26:2767-78.

Chang Gung Med J Vol. 34 No. 6 (Suppl)

75

ᅅᙥݭк൴ّលሳ൴Ϡཚሳ໘ྋা࣏ཏĈּ࣎९ಡӘ
ૺ ᕃ Ղཐ1 ഼ૣԠ
ཚሳ໘ྋা࣏ཏ (Tumor lysis syndrome, TLS) ఼૱൴ϠдޘᆧϠّ̝ೋ়ّଈĂтϨҕ
ঽăೋّ͐ޘሳăϠതࡪሳĂߏ˘ᚑࢦͷП̈́Ϡ׀۞൴াĄᔵཚሳ໘ྋা࣏ཏ
̙૱൴Ϡٺк൴ّលሳ (multiple myeloma)ĂιົݒពᆧΐঽଈᎮঽᚑࢦޘĂЯѩཚሳ
໘ྋা࣏ཏᑕߏ˘࣎ᓜԖ˯̙टنෛ۞યᗟĄܕѐֽĂາᎸᘽۏтᔈ (thalidomide)ă༱ࡊ
(bortezomib, velcade®) ۞૦ឰк൴ّលሳ۞ڼᒚᔙˢ˞˘࣎າॡĂֱᘽ۞ۏड़˵ޘ
΄ˠ೩˞၆ཚሳ໘ྋা࣏ཏ൴Ϡ۞ᜪᇋĄώ͛ಡӘҜᎮଈᅅᙥ (light chain) ݭк൴ّល
ሳ̝ঽଈдڼᒚ࿅̚൴Ϡཚሳ໘ྋা࣏ཏ̝࣎९Ą˘̚Ҝдග̟̂ณͪЊăࢫԌᅕᘽۏ
̈́ӀԌޢঽଐԼචĂΩ˘ҜЯ൴ϠဿԌাื҃ېତצҕ୵ڼژᒚĄҜঽଈཚሳఈ
ณ̙֭ޝĂ˵՟ѣд͛ᚥಡӘ̚ٽ൴Ϡཚሳ໘ྋা࣏ཏ۞ПᐍЯ̄Ąԧࣇᇹ۞ᓜԖགྷរ
ពϯᅅᙥݭк൴ّលሳ၆ඪ૱ѣᇆᜩĂΞਕߏཚሳ໘ྋা࣏ཏ۞ПᐍЯ̝̄˘Ąཉј
Α۞ᙯᔣдޘٺᘃႷă̷Ⴞീ̈́ѝഇዋ̷۞̬ˢڼᒚĄ(طܜᗁᄫ 2011;34(6 Suppl):705)
ᙯᔣෟĈཚሳ໘ྋা࣏ཏĂк൴ّលሳĂᅅᙥҺࠪకϨĂඪა
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